
MlilllOD l OK manm:i-a('i 



A fvoce£s usii^ single screw t 



Mami&ctnre of bisdally orieoi 



a?) 



JP02001232682A 



ME 



JuOrrau T^^T^^UI^^^ THREE-LAYERED CO-Eil 

BIAXIALLY STRETCHED POLYPROPYLENE PEARL GLOSS SY 
PAPER FOR nSf-MOLD BONDING LABEL AND TRANSPARENT li 

I 

PUBN-DATE: August 28, 2001 



INVENTOR-INFORMATION: 
NAME COUNTRY 
RIN.HOKIN N/A 

INT-CL (IPC): B29C055/14, C08K003/22 . C08K003/26 , C08K005/00 , C08L023/F 



ABSTRACT: ii 

PROBLEM TO BE SOLVED: To provide a method for manufecturipg pearl gloss I 

synthetic paper and a transparent fitm suitable as an in-mold bondipg label | 
enable of being integrated with a molding material of a bottle or a can even 

if ahot meh adhesive is not preliminarily ^lied to the rear surfece of each 1 

of th« Safe^£.Ea«r and the transparent fihn. 1 

SOLUTION: A single screw cjdnider and a vwit type twin-sct«w extruder havtQg f 

a side feeder are used by a three-layered cocjttrusion method and a composition I 

of a po lypropylene resin and tnoiganic matter is respective^ extruded from l: 

both extruders and the extrudates from both extruders are allowed to meet with I \ 

each other to form a three-leered dieet of paper-lie layer or resin U 

l^er/^^ned intermediate layer or resin layer/resin l^er and this I \ 

three-layered sfacet is forther passed through cooling/ moldii^g, biaxially I \ 

stretchiog, corona treatment and taldi^g-up steps to obtain the pearl gloss ' 
S^^SlitLESESI for the in-moId bonding label of the three-layered coextrusion 

t r tx e !■« . - . . .. . . „ . 



e^fiiiB Jft*is*« msB {B3J- aiB 



B3 8C S3/U 
COSE «/& 

a/29 

S/1D0 

CO a:. w\t 



BS6C SS/ti 

C08K im 
4m* tttts^fti 



4/ooa 



caoaiia 



mU305-<l9Sa:P2CC3-4IS63) 



if9± AS ma. 



t^c^JgllDlgd in termediate layer/adhesive layer 



3e}:f«aaS0. USys, aa+JSa. *SI0OJi 




PAT-NO: JP02001232682A 



DOCUMENT-IDENTIFffiR: JP 2001232682 A 

TITLE: METHOD FOR MANUFACTURING THREE-LAYERED 

CO-EXTRUDED 

BIAXIALLY STRETCHED POLYPROPYLE1VE PEARL GLOSS 
SYNTHETIC 

PAPER FOR IN-MOLD BONDING LABEL AND TRANSPARENT 

FILM 

PUBN-DATE: August 28, 2001 



INVENTOR-INFORMATION: 

NAME COUNTRY 

RIN, HOKIN N/A 

INT-CL (IPC): B29C055/14, C08K003/22 , C08K003/26 , C08K005/00 , C08L023/12 



ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing pearl gloss 
synthetic paper and a transparent film suitable as an in-mold bonding label 
capable of being integrated with a molding material of a bottle or a can even 
if a hot melt adhesive is not preliminarily appUed to the rear surface of each 
of the synthetic paper and the transparent film. 

SOLUTION: A single screw extruder and a vent type twin-screw extruder having 
a side feeder are used by a three-layered coextrusion method and a composition 
of a polypropylene resin and inorganic matter is respectively extruded from 
both extruders and the extrudates from both extruders are allowed to meet with 
each other to form a three-layered sheet of paper-Uke layer or resin 
laver/foamed intermediate layer or resin layer/resin layer and this 
three-layered sheet is fiirther passed through cooling/ molding, biaxially 
stretching, corona treatment and taking-up steps to obtain the pearl gloss 
synthetic paper for the in-mold bonding label of the three-layered coextrusion 
type of matte surface paper-like lave r/foamed intermediate layer/adhesive layer 
or gloss paper-like surface /foamed intermediate layer/adhesive layer and the 
transparent fihn for the in-mold bonding label of the three-layered coextrusion 
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Abstract Text - FPAR (1): 

PROBLEM TO BE SOLVED: To provide a method for manufacturing pearl gli 
synthetic paper and a transparent film suitable as an in-mold bonding label 
capable of being integrated with a molding material of a bottle or a can even 
if a hot melt adhesive is not preliminarily applied to the rear surface of each 
of the synthetic paper and the transparent film. 



Abstract Text - FPAR (2): 

SOLUTION: A single screw extruder and a vent type twin-screw extruder having 
a side feeder are used by a three-layered coextrusion method and a composition 
of a polypropylene resin and inorganic matter is respectively extruded fi-om 
both extruders and the extrudates fi-om both extruders are allowed to meet with 
each other to form a three-layered sheet of paper-like layer or resin 
layer/foamed intermediate layer or resin layer/resin layer and this 
three-layered sheet is fiirther passed through cooling/ molding, biaxially 
stretching, corona treatment and taking-up steps to obtain the pearl gloss 
synthetic paper for the in-mold bonding label of the three-layered coextrusion 
type of matte surface paper-hke laye r/foamed intermediate layer/adhesive layer 
or gloss paper-Uke surface/foained intermediate layer/adhesive layer and the 
transparent fihn for the in-mold bonding label of the three-layered coextrusion 
type of resin layer/resin layer/adhesive layer. 



Title of Patent Publication - TTL (1): 

METHOD FOR MANUFACTURING THREE-LAYERED CO-EXTRUDED 
BIAXL^LY STRETCHED 

POLYPROPYLENE PEARL GLOSS SYNTHETIC PAPER FOR IN-MOLD 
BONDING LABEL AND 
TRANSPARENT FILM 
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Brief Summary Text - BSTX (8): 

(2) providing a large number of foams in products by adding foaming agents 
to polypropylene during molding, 

Brief Summary Text - BSTX (11): 

These techniques, however, have the following drawbacks. That is, problems 
with the first technique are that it is difficult to obtain pearlescence with 
white pigments and extender pigments, and pearl essence is very costly and 
moreover has to be added to polypropylene in a large quantity. With the second 
technique, it is difficult to provide uniform and fine foams in thin products 
such as fihns, because the foams have a tend to become large in size. A 
problem with the third technique is that, since the inorganic fillers are added 
to polypropylene in large quantities, there is a great deal of drop of fluidity 
during extrusion or occurence of clogging of a screen pack. Another problem is 
that the morganic fillers tend to absorb moisture, causing poor dispersion of 
the inorganic filler and generation of foams in the products, and the 
replacement of resins in the molding-machine takes much time. Yet another 
problem is that the product becomes ill-lustered and roughened on its surface. 
A problem with the fourth technique is that a treating step needs to be 
provided separately after a forming step and fiirther needed are a step of 
removing the solvents and chemicals, suffering fi-om a disadvantage in terms of 
the equipment and expense. Another problem is that the product thus produced 
has a dull touch and is ill-lustered. 



Detailed Description Text - DETX (22): 

The thickness of each of the obtained films was measured. As a result, it 
was found that even when the laminated materials have a same thickness before 
stretching, the thickness of the biaxially stretched films is inversely 
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proportional to their density~the lower the density, the larger the thickness; 
for instance, the fihns of Comparative Example 2 and Example 3 are 33 .mu.m and 
45 .mu.m in thickness respectively. In other words, the obtained fihns vary in 
thickness (apparent thickness) due to fine foams being produced therein by 
stretching. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] In the manufacture method of the thickness biaxial-stretching 
polypropylene (BOPP)^eaH^loss synthetic paper of 25-250 microns obtained by the 
three-layer co-extrusion method 39 - 95 % of the weight (MFI:0.5-8) of high 
crystallinity polypropylene, 0 - 40 % of the weight of calcium-carbonate powder of 
97% or more of isotactic degree, 0 - 20 % of the weight of titanium dioxides, andihe 
Dol vproDvlene resin mixtur e which consists of 1 - 5 % of the weight of stat ic 
electricity inhibitor s, 22 zJ^^ % r>f the-weiq ht of polvpropvl ene. 0 - 1 2 % of the 
weight of polyethylene resins, 0 - 20 _% of the weight of titanium-dioxide powder^ - 
j40 %of the weight of these calcium-carbonate powder, Th e resin mixtur e which 
consists of 0 - 3 % of the weight of these static elec tricity inhibitors. 0.5 - 3 % o f the 
weight of antitack agents, and<3IL_2 % of the welghTof ultraviolet rav absorb ents) It 
puts in, respectively from the hopperof one twin screw (main ^ xtru^ which has a 
side feeder, respectively, and two twin screw secondary extruders with this side 
feeder, and a feeder. Set the temperature of an extruder a ^ 180-280 degre es C, and it 
extrudes from T die head after unification. Consider as a pearl gloss synthetic paper 
sheet, and cool and it fabricates by the 1 5-60-degree C cooling roller. The extension 
after heating the paper sheet which carries out biaxial stretching after that at 1 50- 
1 50 degrees C, Carry out annealing, perform extension to lengthwise three to 6 
times, and it heats at further 140-195 degrees C. Extend, carry out this annealing, 
perform extension in a longitudinal direction five to 1 2 times, and, next, the RF 
corona tjeatment of 20-1 20kW efficiency . is perfprmecl, It rolls round with take-up 
motion. A paper-like layer / foaming interlayer / this paper-like layer with a thickness 
of 25-250 micro ns, It considers as three kinds of three-layer co-extrusion 
polypropylene pearl gloss synthetic papers of this foaming interlayer / resin a paper- 
like layer / this layer, and a resin this resin layer / this layer. [ a foaming Interlayer / 
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this layer] The manufacture method of the thickness biaxial-stretching polypropylene 
pearl gloss synthetic paper of 25-250 microns obtained by the three-layer co- 
extrusion method characterized by considering as the application paper of the 
synthetic paper for an application. 



[Translation done.] 
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* NOTICES * 

Dapan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is a thing about the 
manufacture method of the thickne ss biaxial-stretching polypropylene pearl glo ss 
synthetic paper of 25-250 microns obtained by the three-layer co-extrusion method. 
The mixed extrusion object of polypropylene resin and an inorganic substance 
extruded from two twin screw secondary extruders which have especially one twin 
screw main extruder which has a feeder, respectively, and a feeder by the three-layer 
co-extrusion method is made to join. It considers as the three-layer sheet of a paper- 
like layer, a resin layer / foaming interlayer / paper-like layer, or a resin layer through 
one T die head. Furthermore pass steps, such as cooling fabrication, biaxial 
stretching, a corona treatment, and winding. The three-layer co-extrusion double- 
sided paper-like side pearl gloss synthetic paper of a paper-like layer / foaming 
interlayer / paper-like layer with the thickness gf 25-250 microns, The three-layer 
co-extrusion pedion paper-like side pearl gloss synthetic paper of a paper-like 
layer / foaming interlayer / resin layer and the three-layer co-extrusion double-sided 
glossy-surface pearl gloss synthetic paper of a resin layer / foaming interlayer / resin 
layer are manufactured, and what is used as the application paper of the synthetic 
paper for an application is pointed out. 
[0002] 

[Description of the Prior Art] The present polyolefine synthetic paper tends to replace 
natural pulp paper-milling paper. The synthetic paper which uses the biaxially 
oriented film of polypropylene as a base-material layer (interlayer), and uses as a 
paper-like layer the polypropylene 1 shaft oriented film which includes the non- 
subtlety fine powder end of 8 - 65 % of the weight in both sides is applied for and put 
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in practical use. Oji-Yuka Synthetic Paper, Inc. has submitted patent application, such 

asJP,46-40794,B,JP,56-141339,A,JP,56-l 18437,A, and JP,3-87255,A. 

[0004] 

[Problem(s) to be Solved by the Invention] From these manufacture methods, the 
base-material layer was placed between lengthwise extension equipment and 
longitudinal direction extension equipment, two sets of extruders were used, the 
vertical film was made, and the paper-like layer is completed by them. Being able to 
extend a paper-like layer only in a longitudinal direction, the intensity of a paper-like 
layer is a low. Since it drops out in a printing processing process the end of non- 
subtlety fine powder it is added in order to raise the printing nature of a paper-like 
layer, it is necessary to clean a printing machine machine. Moreover, the total rates of 
extension differ, for this reason, at the time of heating, the contractions of a paper- 
like layer and a base-material layer will also differ, and paper will deform the paper- 
like layer obtained by uniaxial stretching, and the base-material layer obtained by 
biaxial stretching in the shape of a wave. In order to raise the stability of a 
manufacturing process and product quality furthermore, in the manufacturing 
process of the paper-like layer which completes a vertical film by two sets of 
extruders, a production rate is restricted and the width of face of the finished product 
after extension is only a maximum of 6 meters. As for the thickness of eye an at least 
10-micron (usually 30 microns) required hatchet and a product, the thickness of a 
single paper-like layer always becomes 60 microns or more. Otherwise, the thickness 
of a product will become uneven and printing processing will be affected. The degree 
of difficulty of a manufacturing process is high on the whole, since a production cost 
is also high, a product cannot spread easily and application is difficult. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned problem, this 
invention applicant submits the manufacture method of a new 3 layer-structure 
synthetic paper. The synthetic paper concerned consists of a paper-like layer, a resin 
layer / foaming interlayer / paper-like layer, or a resin layer. From a twin screw main 
extruder with one set of a feeder, a foaming interlayer's polypropylene resin mixture 
The resin mixture of a paper-like layer or a resin layer is extruded from a twin screw 
secondary extruder with two sets of feeders, respectively. These extrusion objects are 
made tajoin, .it considers as a. three-layer. sheet through one T die head, and the 
pearl gloss synthetic paper of three-layer ******** / double-sided paper-like side 
with the thickness of 25-250 microns, and a double-sided glossy surface is further 
obtained through steps, such as cooling fabrication, biaxial stretching, a corona 
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treatment, and winding. Tlie manufacture method of this invention adopts a three- 
layer co-extrusion method. After making the extrusion object of each class join, with 
the synthetic paper which stuck the paper-like side which carried out uniaxial 
stretching to the Interlayer who did biaxial stretching by the co-extrusion and the 
method of the former [ synthetic paper / which was obtained by carrying out a 2 
axial -stress total ] further, and was obtained, it differs also from structure and the 
manufacture method. By choosing out of the paper-like layer which used the 
inorganic bulking agent for the raw material simultaneously extruded from a 
subextruder, and the resin layer which has not added the inorganic bulking agent, the 
three-layer co-extrusion double-sided paper-like side pearl gloss synthetic paper of 
a paper-like layer / foaming interlayer / paper-like layer, the three-layer co- 
extrusion pedion paper-like side pearl gloss synthetic paper of a paper-like layer / 
foaming interlayer / resin layer, and the three-layer co-extrusion double-sided 
glossy-surface pearl gloss synthetic paper of a resin layer / foaming interlayer / resin 
layer can be manufactured, and it can consider as the 
[0006] 

[Embodiments of the Invention] In order to shovy the technical contents of this 

invention clearly, polypropylene resin mixture and a manufacturing process 

(extruding three-layer co-extrusion, cooling, biaxial stretching, a corona treatment, 

winding) are explained below. The biaxial-stretching poiy propAt k mc pear l gloss - 

synthetic paper of this invention has three layer structuf€slThe foaming interlayer 

extrudes with a twin screw main extruder with one set of a side7eetter r-3^-c^S % - 

the weight of high crystallinity polypropylene of 97% or more of isotact ic degree and oi 

yl - 5 % of the weight of static electricity inhibitors are ^iformly stirred ^with the ^ 

rfiSpp^ which is ahead of the main extrude r, and it puts into the main extruder. 

t FurtFiermore, it puts into the niain extrude r by one set or t wo sets of side feede rs 

I after measuring 0 - 40 % of the weight of calcium-carbonate powder, and 0 - 20 % of 

\ the weight of titanium-dioxide powder. After knea ding uniform ly with the twin screw 

of the main extaider, the mixture of a resin and inorganic powder is pushed on 

< ^ * — • — ""^ • — • — - — 

middle RANA (runner) of T die head . Moreover, a paper-like layer is extruded with two 

/, twin screw main extruders with a side feeder. After s tirring uniform ly 20 - 99.5 % of 

the weight of polypropylene, 0 - 1 2 % of the weight of polyethylene, 0 - 3 % of the 

weight of static electricity inhibitors, 0.5 - 3 % of the weight of antitack agents, and 0 

^ - 2 % of the weight of ultraviolet ray absorbents with the hopper which is ahead 

^[ subextruder ], it puts into a subextruder. Furthermore, it puts into a subextruder by 

one set or two sets of side feeders after measuring 0 - 40 % of the wei aht of ca lcium- 
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carbonate powder, and 0 - 20 % of the weight of titani um-dioxide pow der. After 
kneading uniformly with the twin screw of a subextruder, the mixture of a resin and 
inorganic powder is pushed on the both -sides path of T die hea d. The extrusion 
object from three above-mentioned extruders is made to join, and the sheet of a co- 
extrusion, a resin layer, a paper-like layer / foaming interlayer / resin layer, or a 
paper-like layer is formed by T die head. The pearl gloss synthetic paper of ** / 
pedion paper-like side with a thickness of 20-250 microns is manufactured through 
biaxial stretching, a corona treatment, and the step of winding. The synthetic paper 
manufactured by the manufacture method of this invention fits cultural paper, and is 
using high crystallinity polypropylene as main raw materials. Melting indices (MFI) are 
0.5-8 (230 degrees C / 2.1 6kg ASTM Dl 238), and use as a homogeneous- 
polymerization object with isotactic most the polypropylene resin used by this 
invention, this kind of macromolecule structure.-- molecules — an array -- it has 
joined together correctly The mechanical strength of a pearl gloss synthetic paper and 
the homogeneity of quality are controllable by the molecular weight and its 
distribution situation of a raw material. The pearl gloss synthetic paper obtained by 
the manufacture method of this invention is presenting three layer structures. Since 
the paper imitation effect of a paper-like layer is heightened as shown in drawing 1 , 
polyethylene and inorganic powder can be blended and glossiness, note nature, and 
printing nature can be adjusted by the dosage. MFI of polyethylene adopts the thing 
of 0.1 -7. The intensity of a paper-like side can be adjusted by MFI of polyethylene. 
The inorganic powder used by this invention can bring about the outstanding note 
nature and outstanding printing nature which are different from plastics paper in a 
paper-like layer besides lowering a foaming interlayer's density (micropore 
generating in an extension process being -used)-. Inorganic powder chooses and uses 
one kind or varieties from groups, such as a calcium carbonate, diatomite, clay, a 
calcium oxide, a barium sulfate, and a titanium dioxide. The parti de siz e is made into 
0.1 micron s, and the need of a product determines a dosage, this invention is 
manufactured by the twin screw extruder which feeds with the charge of combination 
from the side. The inorganic powder is put into an extruder from a side feeder. It can 
knead uniformly with the extruder using the twin screw. In addition, the composite 
grain which kneaded inorganic powder and the resin previously is put into the hopper 
of the method of the forefront, and after mixing with various resins, it can also put 
into an extruder further. In this invention, in order to adjust the opacity of a product, 
a whiteness degree, and anti-ultraviolet-rays nature, titanium-dioxide powder is 
used. The static-free agent of this invention can use all the static-free agents 
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currently used with usual biaxial-stretching polypropylene (BOPP). The third class 
amines are mainly used. Since the third class amine has charge translatability, it can 
remove static electricity generated in processing friction. In this invention, since it 
adheres mutually when rolling round a synthetic paper, it is necessary to add a 
antitack agent. One kind can be chosen from the silica currently used with usual 
biaxial-stretching polypropylene, clay, the poly methyl acrylic-acid methyl ester 
(PMMA), a glass bead, etc. The specific gravity of the polypropylene pearl gloss 
synthetic paper obtained by this invention is 0.75 or less, and can be adjusted by the 
composition ratjo of mixture. This is lovy compared with 0.79 of the synthetic paper 
of the publication number No. 87255 [ three to ], and since it can manufacture the 
synthetic paper of a larger area in the same weight, economical efficiency is high. The 
biaxial-stretching polypropylene pearl gloss synthetic paper obtained by this 
invention has three layer structures of a paper-like layer / foaming interlayer / paper- 
like layer, or a resin layer, and physical properties and production capacity have a 
close relation to combination of material, a facility, and operation. The biaxial- 
stretching product of the usual polypropylene film is a transparent product with which 
most has not added the bulking agent. In this invention, in order to copy paper, it is 
necessary to add a lot of inorganic bulking agents in a manufacturing process, and a 
problem must be conquered about the productivity of a biaxial-stretching 
manufacturing process, production capacity, and quality stability. The equipment and 
the step,of a.manufacturing process which are. used with the polypropylene pearl- 
gloss synthetic paper (thickness of 25-250 microns) of this invention are shown in 
drawing 4 . 

Extruder equipment ((1 ) of drawing 4 ): Consist of one twin screw main extruder with 
a side feeder, and two twin screw secondary extruders with a side feeder. Although 
the temperature setups change with composition of resin mixture, MFI, crystallinity, 
viscosity, the speed of a production line, and thickness of a product, they may usually 
be 1 80-280 degrees C. Below 1 80 degrees C, plasticization of a resin cannot 
progress and it cannot extrude by T die head. Above 280 degrees C, a resin will 
plasticize too much and a crack will enter. In this invention, a three-layer synthetic 
paper (a paper-like layer, a resin layer / foaming Interlayer / paper-like layer, or resin 
layer) is manufactured by the three-layer co-extrusion method. The extrusion object 
of threeHayers is made to join by the ****design of T die head, and three layers are 
co-extruded by T die head. 

Cooling forming-roll equipment ((2) of drawing 4 ): Consider as the cooling system of 
a water cooling type or a gas-cooling-method formula. The melting co-extrusion 
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object co-extruded three layers is cooled and fabricated at 1 80-280 degrees C. 
Control of cooling temperature influences^greatly-whexhjej^-a~aubsequent step goes 
smoothly. Cooling temperature is usually set^as 1 5-60 degrees Cj^nd the thickness 



of a synthetic paper board and the speed of a productiorTline can adjust it in this 
range. 

Lengthwise extension equipment ((3) of drawing 4 ): Put the paper board which 
passed through coolingTabrication into lengthwise extension equipment. It heats first 
at 1 1 5-1 50 degrees C (it chooses at the rate of the thickness of a paper board, and a 
production line), a paper board is softened, it extends in a low speed and two high- 
speed stages further, and lengthwise intensity is given to a synthetic paper. Moreover, 
it fabricates with annealing. The lengthwise rate of extension is usually set up 3 to 6 

^ Longitudinal-direction extension equipment ((4) of drawing 4 ): 1 40-1 95 degrees C 
(it chooses at the rate of the thickness of a paper board and a production line) are 
made to heat and soften the paper board which becarhe thin in lengthwise extension 
processing, extend in a longitudinal direction, fabricate with annealing further, and 
partial cp.n.trac.tipn of a pearl synthetic paper raises the.stability of size. Usually,... 
longitudinal direction draw magnification is set up 5 to 1 2 tim es. It can choose with 
^ the property of a product. 

Corona-treatment equipment ((5) of drawing 4 ): In order that a corona treatment 
may improve the physical properties of a polypropylene pearl gloss synthetic paper, 
processing of a line crack, printing, an application, coating, etc. becomes easy. The 
high-frequency-discharge equipment (the speed of a production line adjusts) which 
sets processing efficiency to 2,0-1 20kW performs a corona treatment. Thereby, 
surface humid tension reaches [ cm ] in 36-48 dynes /. 

Take-up motion ((6) of drawing 4 ): Use an iron pipe, roll round the completed pearl 
gloss synthetic paper, and consider as a finished product with a width of face of 8 
meters. It cuts length or horizontally as occasion demands, it packs, and considers as 
the shape of a roll with a thickness of 25-250 microns, and a sheet-like product. The 
thickness of three layers in the thickness biaxial-stretching polypropylene pearl gloss 
synthetic paper of 25-250 microns obtained by the manufacture method of this 
invention is shown in Table 1. The thickness of a paper-like layer and a resin layer 
can be adjusted in 1-30 microns. 

[0007] In order to explain the technical content of this invention clearly, the example 
of this invention which manufactured the synthetic paper of the object for a note, the 
object for printing, the object for packing, and various uses is shown below. However, 
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the patent range of this invention is not limited to this. 
After mixing 67 % of the weight (MFI:2.4) of pedion paper-lil<e side pearl gloss 
synthetic paper polypropylene with a [example 1] thickness of 250 microns or less, 
and 3 % of the weight of static electricity inhibitors, it puts into the twin screw main 
extruder which has a side feeder from a hopper, and puts into the twin screw main 
extruder which has a feeder, respectively further after measuring 20 % of the weigh t 
of calcium-carbonate powder , and 1 0 % of the weight of titanium dioxides. Moreover, 
after mixing 62 % of the weight (MFI:5) of polypropylen e. 1 2 % of the weight (MFI:1) of 
polyethylene, 2 % of the weight of sta tic electricity inhibitor s, 3 % of the weight of 
antitack agents, and 1 % of the weight o f ultraviolet ray ab sorbents by the mixer, it 
puts into the twin screw #1 secondary extruder which has a side feeder from a 
hopper. Furthermore, it puts into a twin screw #2 secondary extruder from two 
feeders, Respectively after measurin g \ Q% of the weight of calcium-carbo nate ... 
powder, and 1 0 % of the weight of titanium dioxides. Independently, after mixing 97 
% of the weight (MFI:2.4) of polypropylen e, and 3 % of the weight of antitack ag ents 
by the mixer, it puts into the twin screw #2 secondary extruder which has a side 
feeder from a hopper. The temperature of an extruder Is set as 200-280 degrees C, 
and it extrudes from T die head with a three-layer co-extrusion method. It passes 
through the cooling roller set as 1 5-60 degrees C, and a polypropylene pearl gloss 
synthetic paper board is cooled and fabricated. After putting the fabricated paper 
board into lengthwise extension equipment and heating at 1 20-1 50 degrees C, 
extension is performed to lengthwise 5 times. After extension performs annealing. It 
puts into longitudinal direction extension equipment again af ter coolin^g . aodjuaats^t 
1 50-1 85 degrees C, and extensiorn§^again performed in a longitudinal direction 9 
times. After-extension p erform s amnealin^ and controls the contraction of a synthetic 
paper. After coming out of longitu^trrafairection extension equipment, it puts into 
corona-treatment equipment, and it improves and, finally the printing nature of a 
synthetic paper is rolled round with take-up motion. A pedion paper-like side pearl 
gloss synthetic paper with a thickness of 250 microns or less obtained by the above- 
mentioned method can be used widely for the use of a note, printing, packing, and 
others. The physical properties of a pedion paper-like side pearl gloss synthetic paper 
(the thickness of 60 microns chosen by this example, 100 microns, and 120 microns) 
are shown in Table 2. 

After mixing 68 % of the weight (MFI:2.4) of double-sided paper-like side pearl gloss 
synthetic paper polypropylene with a [example 2] thickness of 250 microns or less, 
and 2 % of the weight of static electricity inhibitors, it puts into the twin screw main 
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extruder which has a side feeder from a hopper, and puts into a twin screw main 
extruder from two feeders further, respectively after measuring 1 5 % of the weight of 
calcium-carbonate powder, and 1 5 % of the weight of titanium dioxides. Moreover, 
after mixing 58 % of the weight (MFI:5) of polypropylene, 1 2 % of the weight (MFI:1) of 
polyethylene, 2 % of the weight of static electricity inhibitors, 3 % of the weight of 
antitack agents, and 1 % of the weight of ultraviolet ray absorbents by the mixer, it 
puts into two twin screw secondary extruders which have the side feeder of #1 and #2 
from a hopper, respectively. Furthermore, it puts into #1 and a #2 twin screw 
secondary extruder from two side feeders, respectively after measuring 1 2 % of the 
weight of calcium-carbonate powder, and 1 2 % of the weight of titanium dioxides. 
The temperature of an extruder is set as 200-280 degrees C, and it extrudes from T 
die head with a three-layer co-extrusion method. It passes through the cooling roller 
set as 25-60 degrees C, and a polypropylene pearl gloss synthetic paper board is 
cooled and fabricated. After putting the fabricated paper board into lengthwise 
extension equipment and heating at 1 20-1 50 degrees C, extension is performed to 
lengthwise 4.5 times. After extension performs annealing. It puts into longitudinal 
direction extension equipment again after cooling, and heats at 1 55-1 90 degrees C, 
and extension is again performed In a longitudinal direction 8.5 times. After 
extension performs annealing and controls the contraction of a synthetic paper. After 
coming out of longitudinal direction extension equipment, it puts into corona- 
treatment eq.uip_me.nt, and it improves and., finally the . printing nature pf a synthetic 
paper is rolled round with take-up motion. A double-sided paper-like side pearl 
gloss synthetic paper with a thickness of 250 microns or less obtained by the above- 
mentioned method can be used widely for the use of a note, printing, packing, and 
others. The physical properties of a double-sided paper-like side pearl gloss 
synthetic paper (the thickness of 60 microns chosen by this example, 1 00 microns, 
and 1 50 microns) are shown in Table 3. 

After mixing 62 % of the weight (MFI:2.4) of double-sided glossy-surface pearl gloss 
synthetic paper polypropylene with a [example 3] thickness of 250 microns or less, 
and 3 % of the weight of static electricity inhibitors, it puts into the twin screw main 
extruder which has a side feeder from a hopper, and puts into a twin screw main 
extruder from two feeders further, respectively after measuring 20 % of the weight of 
calcium-carbonate powder, and 15 % of the weight of titanium dioxides. Moreover, 
after mixing 96 % of the weight (MFI:3.0) of polypropylene, 2 % of the weight of static 
electricity inhibitors, and 2 % of the weight of antitack agents by the mixer, it puts 
into the twin screw secondary extruder which has the side feeder of #1 and #2, 
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respectively. The temperature of an extruder is set as 200-280 degrees C, and it 
extrudes from T die head with a three-layer co-extrusion method. It passes through 
the cooling roller set as 1 5-60 degrees C, and a polypropylene pearl gloss synthetic 
paper board is cooled and fabricated. After putting the fabricated paper board into 
lengthwise extension equipment and heating at 1 20-1,50 degrees C, extension is 
performed to lengthwise 5 times. After extension performs annealing. It puts into 
longitudinal direction extension equipment again after cooling, and heats at 1 50-1 85 
degrees C, and extension is again performed in a longitudinal direction 9 times. After 
extension performs annealing and controls the contraction of a synthetic paper. After 
coming out of longitudinal direction extension equipment, it puts into corona- 
treatment equipment, and it improves and, finally the printing nature of a synthetic 
paper is rolled round with take-up motion. A double-sided glossy-surface pearl gloss 
synthetic paper with a thickness of 250 microns or less obtained by the above- 
mentioned method can be used widely for the use of a note, printing, packing, and 
others. The physical properties of a double-sided glossy-surface pearl gloss synthetic 
paper (the thickness of 70 microns chosen by this example, 1 1 0 microns, and 1 40 
micronsi are shown in Table 4, 
[0008] 

[Effect of the Invention] Although the synthetic paper obtained by the manufacture 
method of this invention extended the paper-like layer to lengthwise, it has a big 
difference about combination of a manufacturing, process and a use raw material with 
the conventional product which uses as a uniaxial-stretching layer the film which has 
not carried out longitudinal direction extension. Thereby, a use can be extended 
instead of natural paper and it has the following advantages. The raw material of a 
paper-like layer makes a principal component polypropylene, polyethylene, a titanium 
dioxide, and inorganic powder, and has mud lime gloss, and a whiteness degree and 
the degree of cover exceed the conventional paper. The paper-like layer of biaxial 
stretching has the outstanding rigidity, the fixing nature of inorganic powder is also 
good and powder is not omitted in printing process. Since it has the same rate of 
extension and contraction of paper becomes uniform, a paper-like layer and a resin 
layer, and a foaming interlayer cannot transform the heated field easily in the shape 
of a wave. Moreover, the paper-like layer and the foaming interlayer with the same 
rate of extension cannot exfoliate easily. The thickness of a paper-like layer and a 
resin layer is controllable in 1 -30 microns with the extrusion outlet from a 
subextruder (the thickness of a product can be changed by need and the use). The 
production rate of a manufacturing process is quick and reaches in a maximum of 



http://www4.ipdl.jpo.go.jp/cgl-bin/tran_web_cgi_ejje 



9/26/03 



Page 1 0 of 1 0 



3.5t /in an hour. The maximum width is 8 meters and 25-250 microns and the 
selection range are [ thickness ] latus. A paper- 1 ike layer, a resin layer, and a foaming 
interlayer are extruded from the twin screw extruder which has a feeder in the side 
and kneading of a raw material can control the thickness of eye a uniform hatchet and 
a product within -2%. Since an extruder can put inorganic powdered powder into the 
feeder of the side, it does not need to use only the composite grain (masterbatch) of 
inorganic powder, and can cut down raw material cost sharply. In addition, the 
composite grain of inorganic powder is also producible with a single screw-thread 
rod-extrusion machine. However, it is necessary to raise the rate of ratio of length to 
diameter of the screw-thread rod of an extruder (length/diameter), and to make 
kneading of a raw material uniform. A production cost is low and has commercial- 
scene competitive strength. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect 
the original precisely, 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[The technical field to which invention belongs] this invention relates to the 
manufacture method of the thickness biaxial-stretching polypropylene pearl gloss 
synthetic paper of 25-250 microns obtained by the three-layer co-extrusion method. 
The mixed extrusion object of polypropylene resin and an inorganic substance 
extruded from two twin screw secondary extruders which have especially one twin 
screw main extruder which has a feeder, respectively, and a feeder by the three-layer 
co-extrusion method is made to join. It considers as the three-layer sheet of a paper- 
like layer, a resin layer / foaming interlayer / paper-like layer, or a resin layer through 
one T die head. Furthermore pass steps, such as cooling fabrication, biaxial 
stretching^ a.cocona treatment, and winding. The three-layer co-extrusion double- 
sided paper-like side pearl gloss synthetic paper of a paper-like layer / foaming 
interlayer / paper-like layer with the thickness of 25-250 microns, The three-layer 
co-extrusion pedion paper-like side pearl gloss synthetic paper of a paper-like 
layer / foaming interlayer / resin layer and the three-layer co-extrusion double-sided 
glossy-surface pearl gloss synthetic paper of a resin layer / foaming interlayer / resin 
layer are manufactured, and what is used as the application paper of the synthetic 
paper for an application is pointed out. 
[0002] 
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PRIOR ART 



[Description of the Prior Art] The present polyolefine synthetic paper tends to replace 
natural pulp paper-milling paper. The synthetic paper which uses the biaxially 
oriented film of polypropylene as a base-material layer (interlayer), and uses as a 
paper-like layer the polypropylene 1 shaft oriented film which includes the non- 
subtlety fine powder end of 8 - 65 % of the weight in both sides is applied for and put 
in practical uscOji-Yuka Synthetic Paper,. Inc.. has submitted patent application,- such 
as JP,46-40794,B, JP.56-1 41 339,A, JP,56-1 1 8437.A, and JP,3-87255,A. 
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PRIOR ART 



[Description of the Prior Art] The present polyolefine synthetic paper tends to replace 
natural pufp pager-milling paper, The synthetic paper which uses the .biaxially 
oriented film of polypropylene as a base-material layer (interlayer), and uses as a 
paper-like layer the polypropylene 1 shaft oriented film which includes the non- 
subtlety fine powder end of 8 - 65 % of the weight in both sides is applied for and put 
in practical use. Oji-Yuka Synthetic Paper, Inc. has submitted patent application, such 
as JP,46-40794,B, JP,56-1 41 339,A, JP,56-1 1 8437A and JP,3-87255,A. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] From these manufacture methods, the 
base-material layer was placed between lengthwise extension equipment and 
longitudinal direction extension equipment, two sets of extruders were used, the 
vertical film was made, and the paper-like layer is completed by them. A paper-like 
layer can be extended only in a longitudinal direction, and the intensity of a paper- 
like layer is low. Since it drops out in a printing processing process the end of non- 
subtlety fine powder It is added in order to raise the printing nature of a paper-like 
layer, it is necessary to clean a printing machine machine. Moreover, the total rates of 
extension differ, for this reason, at the time of heating, the contractions of a paper- 
like layex and.aJDase-material . layer will also differ, and. paper will deform the paper- 
like layer obtained by uniaxial stretching, and the base-material layer obtained by 
biaxial stretching in the shape of a wave. In order to raise the stability of a 
manufacturing process and product quality furthermore, in the manufacturing 
process of the paper-like layer which completes a vertical film by two sets of 
extruders, a production rate is restricted and the width efface of the finished product 
after extension is only a maximum of 6 meters. As for the thickness of eye an at least 
1 0-micron (usually 30 microns) required hatchet and a product, the thickness of a 
single paper-like layer always becomes 60 microns or more. Otherwise, the thickness 
of a product will become uneven and printing processing will be affected. The degree 
of difficulty of a manufacturing process is high on the whole, since a production cost 
is also high, a product cannot spread easily and application is difficult. 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned problem, this 
Invention applicant submits the manufacture method of a new 3 layer-structure 
synthetic paper. The synthetic paper concerned consists of a paper-like layer, a resin 
layer / foaming interlayer / paper-like layer, or a resin layer. From a twin screw main 
extruder with one set of a feeder, a foaming interlayer's polypropylene resin mixture 
The resin mixture of a paper-like layer or a resin layer is extruded from a twin screw 
secondary extruder with two sets of feeders, respectively. These extrusion objects are 
made to join, it considers as a three-layer sheet through one T die head, and the 
pearl gloss synthetic paper of three-layer ******** / double-sided paper-like side 
with the thickness of 25-250 microns, and a double-sided glossy surface Is further 
obtained through steps, such as cooling fabrication, biaxial stretching, a corona 
treatment, and winding. The manufacture method of this invention adopts a three- 
layer co-extrusion method. After making the extrusion object of each class join, with 
the synthetic paper which stuck the paper-like side which carried out uniaxial 
stretching to the interlayer who did biaxial stretching by the co-extrusion and the 
method of the former [ synthetic paper / which was obtained by carrying out a 2 
axial-stress total ] further, and was obtained. It differs also from structure and the 
manufacture. method. By choosing out of the paper-like layer which used the 
inorganic bulking agent for the raw material simultaneously extruded from a 
subextruder, and the resin layer which has not added the inorganic bulking agent, the 
three-layer co-extrusion double-sided paper-like side pearl gloss synthetic paper of 
a paper-like layer / foaming interlayer / paper-like layer, the three-layer co- 
extruslon pedion paper-like side pearl gloss synthetic paper of a paper-like layer / 
foaming interlayer / resin layer, and the three-layer co-extrusion double-sided 
glossy-surface pearl gloss synthetic paper of a resin layer / foaming interlayer / resin 
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layer cao.be manufactured, and it can consider as the. . 
[0006] 

[Embodiments of the Invention] In order to show the technical content of this 
invention clearly, polypropylene resin mixture and a manufacturing process 
(extruding three-layer co-extrusion, cooling, biaxial stretching, a corona treatment, 
winding) are explained below. The biaxial-stretching polypropylene pearl gloss 
synthetic paper of this invention has three layer structures. The foaming interlayer 
extrudes with a twin screw main extruder with oji£_ set of a side feed er. 3 9 - 95'% of 
the weight of high crystallinity polypropylene of 9 7%or more of isotactic degree and 
1 - 5 % of the weight of static electricity inhibitors are uniformly stirred with the 
hopper which is ahead of the main extruder, and it puts into the main extruder. 
Furthermore, it puts into the main extruder by one set or two sets of side fee ders 
after meas-uring-0 - 40 % of the weight of -calcium-carbonate powder, and 0 - 20 % of 
the weight of titanium-dioxide powder. After kneading uniformly with the twin screw 
of the main extruder, the mixture of aj;e^jjQ.and inorganic powder is pushed on 
middle RANA (runner) of T die head.CMoreovep?a pa per-lik e la yer is extruded with two 
twin screw main extruders wi th a side feedj r. Afte^stirring^^^^ 20 - 99.5 % of 
the weight of polypropylene, 0 - 1 2 % of the weight of polyethylene, 0 - 3 % of the 
weight of static electricity inhibitors, 0.5 - 3 % of the weight of antitack agents, and 0 
- 2 % of the weight of ultraviolet ray absorbents with the hopper which is ahead 
[ subextruder ], it puts into a subextruder. Furthermore, it puts into a subextruder by 
one set or two sets of side feeders after measuring 0 - 40 % of the weight of calcium- 
carbonate powder, and 0 - 20 % of the weight of titanium-dioxide powder. After 
kneading uniformly with the twin screw of a subextruder, the mixture of a resin and 
inorganic: powder is pushed on the both-sides path of T die head. The extrusion 
object from three above-mentioned extruders is made to join, and the sheet of a co- 
extrusion, a resin layer, a paper-like layer / foaming interlayer / resin layer, or a 
paper-like layer is formed by T die head. The pearl gloss synthetic paper of ** / 
pedion paper-like side with a thickness of 20-250 microns is manufactured through 
biaxial stretching, a corona treatment, and the step of winding. The synthetic paper 
manufactured by the manufacture method of this invention fits cultural paper, and is 
using high crystallinity polypropylene as main raw materials. Melting indices (MFI) are 
0.5-8 (230 degrees C / 2.1 6kg ASTM Dl 238), and use as a homogeneous- 
polymerization object with isotactic most the polypropylene resin used by this 
invention, this kind of macromolecule structure ~ molecules ~ an array ~ it has 
joined together correctly The mechanical strength of a pearl gloss synthetic paper and 
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the homogeneity of quality are controllable by the molecular weight and its 
distribution situation of a raw material. The pearl gloss synthetic paper obtained by 
the manufacture method of this invention is presenting three layer structures. Since 
the paper imitation effect of a paper-like layer is heightened as shown in drawing 1 , 
polyethylene and inorganic powder can be blended and glossiness, note nature, and 
printing nature can be adjusted by the dosage. MFI of polyethylene adopts the thing 
of 0.1-7. The intensity of a paper-like side can be adjusted by MFI of polyethylene. 
The inorganic powder used by this invention can bring about the outstanding note 
nature arid outstanding printing nature which are different from plastics paper in a 
paper-like layer besides lowering a foaming interlayer's density (micropore 
generating in an extension process being used). Inorganic powder chooses and uses 
one kind or varieties from groups, such as a calcium carbonate, diatomite, clay, a 
calcium oxide, a barium sulfate, and a titanium dioxide. The particle size is made into 
0.1 -1 0 microns, and the need of a product determines a dosage, this invention is 
manufactured by the twin screw extruder which feeds with the charge of combination 
from the side. The inorganic powder is put into an extruder from a side feeder. It can 
knead uniformly with the extruder using the twin screw. In addition, the composite 
grain which kneaded inorganic powder and the resin previously is put into the hopper 
of the method of the forefront, and after mixing with various resins, it can also put 
into an extruder further. In this invention, in order to adjust the opacity of a product, 
a whiteness degree, and anti-ultraviolet-rays nature, titanium-dioxide powder is 
used. The static-free agent of this invention can use all the static-free agents 
currently used with usual biaxial-stretching polypropylene (BOPP). The third class 
amines are mainly used. Since the third class amine has charge translatability, it can 
remove static electricity generated in processing friction. In this invention, since it 
adheres mutually when rolling round a synthetic paper, it is necessary to add a 
antitack agent. One kind can be chosen from the silica currently used with usual 
biaxial-stretching polypropylene, clay, the poly methyl acrylic-acid methyl ester 
(PMMA), a glass bead, etc. The specific gravity of the polypropylene pearl gloss 
synthetic paper obtained by this invention is 0.75 or less, and can be adjusted by the 
composition ratio of mixture. This is low compared with 0.79 of the synthetic paper 
of the publication number No. 87255 [ three to.],, and since it can manufacture t.b.e 
synthetic paper of latus area more in the same weight, economical efficiency is high. 
The biaxial-stretching polypropylene pearl gloss synthetic paper obtained by this 
invention has three layer structures of a paper-like layer / foaming interlayer / paper- 
like layer, or a resin layer, and physical properties and production capacity have a 
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close relation to combination of material, a facility, and operation. The biaxial- 
stretching product of the usual polypropylene film is a transparent product with which 
most has not added the bulking agent. In this invention, in order to copy paper, it is 
necessary to add a lot of inorganic bulking agents in a manufacturing process, and a 
problem'm'usf'be conquered about the productivity of a biaxial-stretching 
manufacturing process, production capacity, and quality stability. The equipment and 
the step of a manufacturing process which are used with the polypropylene pearl 
gloss synthetic paper (thickness of 25-250 microns) of this invention are shown in 
drawing 4 . 

Extruder equipment ((1 ) of drawing 4 ): Consist of one twin screw main extruder with 
a side feeder, and two twin screw secondary extruders with a side feeder. Although 
the temperature setups change with composition of resin mixture, MFI, crystallinity, 
viscosity, the speed of a production line, and thickness of a product, they may usually 
be 1 80-280 degrees C. Below 1 80 degrees C, plasticization of a resin cannot 
progress and it cannot extrude by T die head. Above 280 degrees C, a resin will 
plasticize too much and a crack will enter. In this invention, a three-layer synthetic 
paper (a paper-like layer, a resin layer / foaming interlayer / paper-like layer, or resin 
layer) is manufactured by the three-layer co-extrusion method. The extrusion object 
of three layers is made to join by the **** design of T die head, and three layers are 
co-extruded by T die head. 

Cooling forming-roll equipment ((2) of drawing 4 ): Consider as the cooling system of 
a water cooling type or a gas-cooling-method formula. The melting co-extrusion 
object co-extruded three layers is cooled and fabricated at 1 80-280 degrees C. 
Control of cooling temperature Influences greatly whether a subsequent step goes 
smoothly. Cooling temperature is usually set as 1 5-60 degrees C, and the thickness 
of a synthetic paper board and the speed of a production line can adjust it in this 
range. 

Lengthwjse extension equipment ((3) of drawing 4 ): Put the paper board which ... 
passed through cooling fabrication into lengthwise extension equipment. It heats first 
at 1 1 5-1 50 degrees C (it chooses at the rate of the thickness of a paper board, and a 
production line), a paper board Is softened, it extends in a low speed and two high- 
speed stages further, and lengthwise intensity is given to a synthetic paper. Moreover, 
it fabricates with annealing. The lengthwise rate of extension is usually set up 3 to 6 
times. 

Longitudinal-direction extension equipment ((4) of drawing 4 ): 140-195 degrees C 
(it chooses at the rate of the thickness of a paper board and a production line) are 
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made to'heat arrd soften the paper board Which becartie thin in lengthwise extension 
processing, extend in a longitudinal direction, fabricate with annealing further, and 
partial contraction of a pearl synthetic paper raises the stability of size. Usually, 
longitudinal direction draw magnification is set up 5 to 12 times. It can choose with 
the property of a product. 

Corona-treatment equipment ((5) of drawing 4 ): In order that a corona treatment 
may improve the physical properties of a polypropylene pearl gloss synthetic paper, 
processing of a line crack, printing, an application, coating, etc. becomes easy. The 
high-frequency-discharge equipment (the speed of a production line adjusts) which 
sets processing efficiency to 20-1 20kW performs a corona treatment. Thereby, 
surface humid tension reaches [ cm ] in 36-48 dynes /. 

Take-up motion ((6) of drawing 4 ): Use an iron pipe, roll round the completed pearl 
gloss synthetic paper, and consider as a finished product with a width of face of 8 
meters. It cuts length or horizontally as occasion demands, it packs, and considers as 
the shape of a roll with a thickness of 25-250 microns, and a sheet-like product. The 
thickness of three layers in the thickness biaxial-stretching polypropylene pearl gloss 
synthetic paper of 25-250 microns obtained by the manufacture method of this 
invention is shown in Table 1 . The thickness of a paper-like layer and a resin layer 
can be adjusted in 1-30 microns. 

[0007] In order to explain the technical contents of this invention clearly, the example 
of this invention which manufactured the synthetic paper of the object for a note, the 
object for printing, the object for packing, and various uses is shown below. However, 
the patent range of this invention is not limited to this. 

After mixing 67 % of the weight (MFI:2.4) pf pedion paper-like side pearl gloss 
synthetic paper polypropylene with a [example 1] thickness of 250 microns or less, 
and 3 % of the weight of static electricity inhibitors, it puts into the twin screw main 
extruder which has a side feeder from a hopper, and puts into the twin screw main 
extruder which has a feeder, respectively further after measuring 20 % of the weight 
of calcium-carbonate powder, and 10 %of the weight of titanium dioxides. Moreover, 
after mixing 62 % of the weight (MFI:5) of polypropylene, 12 %of the weight (MFI:1) of 
polyethylene, 2 % of the weight of static electricity inhibitors, 3 % of the weight of 
antitack agents, and 1 % of the weight of ultraviolet ray absorbents by the mixer, it 
puts into the twin screw #1 secondary extruder which has a side feeder from a 
hopper. Furthermore, it puts into a twin screw #2 secondary extruder from two 
feeders, respectively after measuring 1 0 % of the weight of calcium-carbonate 
powder,.and .1.0.% of the weight of titanium dioxides. Independently, after mixing. 97 
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% of the weight (MFI:2.4) of polypropylene, and 3 % of the weight of antltack agents 
by the mixer, it puts into the twin screw #2 secondary extruder which has a side 
feeder from a hopper. The temperature of an extruder is set as 200-280 degrees C, 
and it extrudes from T die head with a three-layer co-extrusion method. It passes 
through the cooling roller set as 1 5-60 degrees C, and a polypropylene pearl gloss 
synthetic paper board is cooled and fabricated. After putting the fabricated paper 
board into lengthwise extension equipment and heating at 120-1 50 degrees C, 
extension is performed to lengthwise 5 times. After extension performs annealing. It 
puts into lohgitudihal direction extension equipment again after cooling, and heats at 
1 50-1 85 degrees C, and extension is again performed in a longitudinal direction 9 
times. After extension performs annealing and controls the contraction of a synthetic 
paper. After coming out of longitudinal direction extension equipment, it puts into 
corona-treatment equipment, and it improves and, finally the printing nature of a 
synthetic paper is rolled round with take-up motion. A pedion paper-like side pearl 
gloss synthetic paper with a thickness of 250 microns or less obtained by the above- 
mentioned method can be used widely for the use of a note, printing, packing, and 
others. The physical properties of a pedion paper-like side pearl gloss synthetic paper 
(the thickness of 60 microns chosen by this example, 1 00 microns, and 1 20 microns) 
are shown in Table 2. 

After mixing 68 % of the weight (MFI:2.4) of double-sided paper-like side pearl gloss 
synthetic paper polypropylene with a [example 2] thickness of 250 microns or less, 
and 2 % of the weight of static electricity inhibitors, it puts into the twin screw main 
extruder which has a side feeder from a hopper, and puts into a twin screw main 
extruder from two feeders further, respectively after measuring 1 5 % of the weight of 
calcium-carbonate powder, and 1 5 % of the weight of titanium dioxides. Moreover, 
after mixing 58 % of the weight (MFI:5) of polypropylene, 1 2 % of the weight (IV1FI:l) of 
polyethylene, 2 % of the weight of static electricity inhibitors, 3 % of the weight of 
antitack agents, and 1 % of the weight of ultraviolet ray absorbents by the mixer, it 
puts into two twin screw secondary extruders which have the side feeder of #1 and #2 
from a hopper, respectively. Furthermore, it puts into #1 and a #2 twin screw 
secondary extruder from two side feeders, respectively after measuring 1 2 % of the 
weight o.f calcium-carbonate povyder, and. . 1 2 %. of the weight of titanium dioxides. 
The temperature of an extruder is set as 200-280 degrees C, and it extrudes from T 
die head with a three-layer co-extrusion method. It passes through the cooling roller 
set as 25-60 degrees C, and a polypropylene pearl gloss synthetic paper board is 
cooled and fabricated. After putting the fabricated paper board into lengthwise 
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extension equipment and heating at 1 20-1 50 degrees C, extension is performed to 
lengthwise 4.5 times. After extension performs annealing. It puts into longitudinal 
direction extension equipment again after cooling, and heats at 1 55-1 90 degrees C, 
and extension is again performed in a longitudinal direction 8.5 times. After 
extensioTi 'performs annealing and control's the contraction of a synthetic paper. After 
coming out of longitudinal direction extension equipment, it puts into corona- 
treatment equipment, and it improves and, finally the printing nature of a synthetic 
paper is rolled round with take-up motion. A double-sided paper-like side pearl 
gloss synthetic paper with a thickness of 250 microns or less obtained by the above- 
mentioned method can be used widely for the use of a note, printing, packing, and 
others. The physical properties of a double-sided paper-like side pearl gloss 
synthetic paper (the thickness of 60 microns chosen by this example, 1 00 microns, 
and 1 50 microns) are shown in Table 3. 

After mixing 62 % of the weight (MFI:2.4) of double-sided glossy-surface pearl gloss 
synthetic paper polypropylene with a [example 3] thickness of 250 microns or less, 
and 3 % of the weight of static electricity inhibitors, it puts into the twin screw main 
extruder which has a side feeder from a hopper, and puts into a twin screw main 
extruder from two feeders further, respectively after measuring 20 % of the weight of 
calcium-carbonate powder, and 1 5 % of the weight of titanium dioxides. Moreover, 
after mixing 96 % of the weight (MFI:3.0) of polypropylene, 2 % of the weight of static 
electricity inhibitors, and 2 % of the weight of antitack agents by the mixer, it puts 
into the twin screw secondary extruder which has the side feeder of #1 and #2, 
respectively. The temperature of an extruder is set as 200-280 degrees C, and it 
extrudes from T die head with a three-layer co-extrusion method. It passes through 
the cooling roller set as 1 5-60 degrees C, and a polypropylene pearl gloss synthetic 
paper board is cooled and fabricated. After putting the fabricated paper board into 
lengthwise extension equipment and heating at 120-1 50 degrees C, extension is 
performed.to lengthwise 5 times. After extension performs annealing. . It puts into 
longitudinal direction extension equipment again after cooling, and heats at 1 50-1 85 
degrees C, and extension is again performed in a longitudinal direction 9 times. After 
extension performs annealing and controls the contraction of a synthetic paper. After 
coming out of longitudinal direction extension equipment, it puts into corona- 
treatment equipment, and it improves and, finally the printing nature of a synthetic 
paper is rolled round with take-up motion. A double-sided glossy-surface pearl gloss 
synthetic paper with a thickness of 250 microns or less obtained by the above- 
mentioned method can be used widely for the use of a note, printing, packing, and 
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others. The physical properties of a doufale-sided glossy-surface pearl gloss syrithetic 
paper (the thickness of 70 microns chosen by this example, 1 10 microns, and 140 . 
microns) are shown in Table 4. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2,**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Three layer structures of the thickness biaxial-stretching polypropylene 
pearl gloss synthetic paper of 25-250 microns obtained by the three-layer co- 
extrusion method (a paper-like layer / foaming interlayer / paper-like layer) 
[Drawing 2] Three layer structures of the thickness biaxial-stretching polypropylene 
pearl gloss synthetic paper of 25-250 microns obtained by the three-layer co- 
extrusion method (a paper-like layer / foaming interlayer / resin layer) 
[Drawing 3] Three layer structures of the thickness biaxial-stretching polypropylene 
pearl gloss synthetic paper of 25-250 microns pbtained by the three-layer co- 
extrusion method (a resin layer / foaming interlayer / resin layer) 
[Drawing 4] Manufacturing installation explanatory drawing of this invention 
Extruder equipment 
Cooling forming-roll equipment 
Lengthwise extension equipment 
Longitudinal direction extension equipment 
Corona-treatment equipment 
Take-up motion 
[Table 1] 
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